Stimulation of soluble guanylate cyclase prevents cigarette smoke-induced pulmonary hypertension and emphysema.
Chronic obstructive pulmonary disease (COPD) is a major cause of death worldwide. No therapy stopping progress of the disease is available. To investigate the role of the soluble guanylate cyclase (sGC)-cGMP axis in development of lung emphysema and pulmonary hypertension (PH) and to test whether the sGC-cGMP axis is a treatment target for these conditions. Investigations were performed in human lung tissue from patients with COPD, healthy donors, mice, and guinea pigs. Mice were exposed to cigarette smoke (CS) for 6 hours per day, 5 days per week for up to 6 months and treated with BAY 63-2521. Guinea pigs were exposed to CS from six cigarettes per day for 3 months, 5 days per week and treated with BAY 41-2272. Both BAY compounds are sGC stimulators. Gene and protein expression analysis were performed by quantitative real-time polymerase chain reaction and Western blotting. Lung compliance, hemodynamics, right ventricular heart mass alterations, and alveolar and vascular morphometry were performed, as well as inflammatory cell infiltrate assessment. In vitro assays of cell adhesion, proliferation, and apoptosis have been done. The functionally essential sGC β1-subunit was down-regulated in patients with COPD and in CS-exposed mice. sGC stimulators prevented the development of PH and emphysema in the two different CS-exposed animal models. sGC stimulation prevented peroxynitrite-induced apoptosis of alveolar and endothelial cells, reduced CS-induced inflammatory cell infiltrate in lung parenchyma, and inhibited adhesion of CS-stimulated neutrophils. The sGC-cGMP axis is perturbed by chronic exposure to CS. Treatment of COPD animal models with sGC stimulators can prevent CS-induced PH and emphysema.